n INTRODUCTION M ethotrexate (MTX) is the anchor treatment for rheumatoid arthritis (RA), whether as a monotherapy or as a combination therapy (1, 2) . However, MTX is associated with significant number of side effects, which can lead to discontinuation of treatment. It has been reported that mild toxicity occurred in about 60% of patients, and roughly 7 to 30% of patients discontinued MTX therapy within the first year of treatment because of toxicity (3) . MTX side effects range from gastrointestinal (nausea, vomiting, abdominal pain), stomatitis, transaminitis, bone marrow suppression and alopecia. The current major guidelines suggest folic acid (FA) supplementation in MTX treated RA patients to reduce side effects of MTX and to improve drug survival. In patients with RA treated with MTX, administration of 5 mg of folic or folinic acid/week is recommended, separating the intake of it from MTX by 24 h (4). The recently published FOLVARI Study concluded that there was no additional benefit (or harm) of a higher dose of folic acid (30 mg/week) over a usual dose (10 mg/week) in a clinical trial setting (5) . A recent review suggests that low dose FA (≤7 mg per week) can reduce gastrointestinal side effects, hepatic dysfunction and discontinuation of MTX treatment (3) . On the other hand, another study has shown that the use of FA supplementation may reduce the efficacy of MTX and increases the dosage requirement of MTX (6) . There is no consensus for the optimal dosing or administration of FA supplementation in MTX treated RA patients. Therefore, the search for the optimal dosing and administration of FA supplementation can potentially benefit RA patients receiving MTX therapy. The aim of our study is to compare the tolerability of MTX in RA patients assuming 5 mg versus 30 mg of FA weekly in a real world setting. Specifically, we compared the side effects of MTX (gastrointestinal side effects, hepatic dysfunction, pulmonary fibrosis, infection and others) and discontinuation of MTX between the 2 folic acid regimes in real-world settings.
n MATERIALS AND METHODS

Study design
We conducted a cross-sectional observational cohort study of 240 patients with a diagnosis of RA who received treatment at Sarawak General Hospital, Miri Hospital and Tuanku Ja'afar Hospital. There were 120 patients each in 5 mg of folic acid weekly and 30 mg of folic acid weekly supplementation. In Sarawak General Hospital and Miri Hospital, the practice of folic acid supplementation was 5 mg weekly. Patients were given folic acid 5 mg one day after they took their MTX. In Tuanku Ja'afar Hospital, folic acid supplementation was 30 mg weekly. Patients were given folic acid 5 mg daily except on the day they took their MTX (total 30 mg/week). This study was approved by Malaysian Research Ethnics Committee.
Sample size
The study was designed to have statistical power of 0.8 and P-value of 0.05. Since there were no previous studies that directly compared these 2 doses of FA supplementation, we used the estimated incidence of gastrointestinal side effects for MTX with folic acid supplementation and placebo, which was 9 and 29.2% (7). Thus, to detect a 20% difference for our primary outcome, we needed 54 patients in each arm of our study. For the second outcome of discontinuation of MTX, we used the MTX discontinuation rate due to toxicity, which ranges from 7-30% (3). In order to detect a 23% difference, we needed 44 patients in each arm of our study. There was no missing data in our population. Hence, a sample size of 240 was adequately powered for the study. 
Patients
Data collection
We collected demography data and clinical data of RA based on face-to-face interviews and case notes review. Clinical data on RA included date of diagnosis, treatment regimes (current dose of prednisolone, other disease modifying anti rheumatic drugs (DMARDs) and biologic DMARDs, nonsteroidal anti-inflammatory drugs, other analgesics, anti-emetics, H2-anatagonists and proton pump inhibitors) and IgM rheumatoid factor. Dosages of FA and MTX were identified from the patient's prescription. Adherence to FA and MTX were quoted as good or poor based on patient's self report of adherence. Adherence rate of 80% was used as a cut off point for good adherence. Data on MTX included the date of starting, date of discontinuation, reason for discontinuation, current dose, and side effects [including methotrexate intolerance severity score (MISS)]. MISS is a validated questionnaire to determine the severity of gastrointestinal side effects of MTX (9) . It consists of 4 domains: abdominal pain, nausea, vomiting and behavioral symptoms. Symptoms are assessed by after MTX, anticipatory (before taking MTX) and associative (thinking of MTX). Symptoms were graded as 0 (no symptom), 1 (mild symptom), 2 (moderate 
symptom) and 3 (severe symptom). It has a sensitivity of 88% and specificity of 80% in diagnosing MTX intolerance with a cutoff score of ≥6, including at least 1 anticipatory, associative or behavioral symptom. Assessment of disease activity of RA was scored using disease activity score 28 (DAS 28), a continuous measure consisting of the number of tender and swollen joints in a 28 joint count, erythrocyte sedimentation rate and patient global health as measured on a visual analogue scale of 100 mm (10) . DAS 28 was applied by physicians and rheumatologists trained in performing DAS 28 assessment.
Statistical analysis
Statistical analysis was performed using IBM ® SPSS ® Statistics version 20 (IBM Corp., Armonk, NJ, USA). Quantitative variables were examined for normal distribution prior to statistical analysis. Normal quantitative variables were compared using independent Student's t test and results were expressed as mean (standard deviation). Qualitative variables were compared using chi-square test and results were expressed as number (percentage). When the conditions of validity of the chi-square test were not met, it was replaced by the Fisher's exact test. The significance level was set at 5% for all tests used.
n RESULTS
Baseline characteristics of patients
Baseline characteristics are summarized in Table I . There was no significant difference in the baseline characteristics between the 2 folic acid regimes except for higher percentage of prednisolone usage (65.8 versus 20.8%, P<0.001) and lower usage of biologic DMARDs (0 versus 7.5%, P=0.002) in 5 mg folic acid weekly group. There was no significant difference in the mean dose for methotrexate (mg/week) between the 2 groups [13.54 (4.03) versus 13.81 (4.24), 
Tolerability of methotrexate
The tolerability of MTX was summarized in Table II n DISCUSSION Our study showed that both 5 and 30 mg FA weekly supplementation was well tolerated and efficacious in MTX-treated RA patients in clinical settings. There was no significant difference for side effects and discontinuation of MTX in both arms. Our findings were consistent with findings from other studies that showed FA supplementation reduced side effects and toxicities of MTX and increased MTX drug survivals (3, 6) . The finding was also consistent with another study that showed no differences in the tolerability and discontinuation of MTX in both high and low dose of folinic acid The dependent variable was DaS-28 score. adjusted r2=0.189; the model reasonably fits well; model assumptions are met; there is no interaction between independent variables, and no multicollinearity problem). *adjusted regression coefficient. Real-world experiences of folic acid supplementation supplementation (11) . The FOLVARI study showed that both 10 and 30 mg weekly FA supplementation had the same tolerability and MTX drug survival rates. Previous study by Morgan and colleagues showed that low dose FA (5 mg/week) and high dose FA (27.5 mg/week) had the same MTX toxicity (11) . Compared to that study, our study population had a higher dose of MTX (median 15 versus 7.5 mg/week). Higher dose of FA supplementation (30 or 27.5 mg/ week) probably has no additional benefit on the tolerability and discontinuation of MTX. A prospective study of 434 patients conducted by van Ede and colleagues showed that there was a higher MTX dose in RA patients receiving FA than placebo (18 and 14.5 mg/week) (12) . However, our study did not show significant difference in the average MTX dose. The authors concluded that FA decreased the efficacy of MTX and higher dosages of MTX were needed for the same clinical response. Alternatively, it was postulated that coadministration of FA may allow the use of higher dose of MTX to achieve a better disease control before side effects were encountered (13, 14) . The efficacy of MTX was not reduced in RA patients receiving low dose FA supplementation (≤7 mg per week) compared to placebo (3). However, post hoc analysis study done by Khanna and colleagues showed a significant reduction of MTX efficacy in RA patients receiving folic acid compared to placebo (6) . There is no consensus regarding guidelines for dose and frequency of FA supplementation in RA patients receiving MTX (14) . Our study showed that FA supplementation at 5 mg per week had a lower DAS28 score compared to FA supplementation at 30 mg per week. Patients receiving 30 mg of FA weekly supplementation had a lower efficacy of MTX than 5 mg FA weekly supplementation in clinical setting. This is in contrast to the finding of the FOLVARI study that showed that both 10 and 30 mg weekly FA supplementation had similar efficacy data. The dosage of MTX in our study was higher than previous studies that showed no difference in the efficacy of MTX-treated patients receiving folic acid. The median MTX dose in the previous studies was 7.5 mg/week (11, 15) . These studies were done during the time that higher dosage of MTX was not commonly used. Post hoc analysis study by Khanna and colleagues using average MTX dose of 12 mg/week showed a reduction of MTX efficacy in patients receiving folic acid supplement than in those assuming placebo (6) . The study by van Ede and colleagues showed a higher final MTX dose was required in patients receiving folate supplement than placebo (12) . All recent studies of FA supplementation in RA did not include high dose FA supplementation as this regime has fall out of favor and no longer practiced in most Western countries (3). Interestingly, we found that younger patients were more likely to have side effects of MTX compared to older patients. Further study on the relationship of age with side effects of MTX would be able to clarify this finding.
The results from our current study should be interpreted with caution, as it was a cross-sectional observational study with selection bias, recall bias and poor recovery of old data. The baseline characteristics for both arms of our study were similar except for usage of prednisolone and biologic DMARDs. The higher usage of prednisolone in 5 mg of FA weekly can potentially lower the DAS28 score. However, multiple regression analysis after adjusting confounding factors for dose of prednisolone, dose of MTX, and usage of biologics showed significant association between dose of folic acid and DAS28 score, with increment of 0.693 in DAS28 score for patients using 30 mg of folic acid per week. The second limitation in our study is the validity of the measurement of disease activity. Our study only collected data at one time point; hence we were unable to compare the current DAS28 score to baseline DAS28 score. A randomized-controlled trial comparing the different doses of folic acid supplementation will be able to provide more substantial clinical evidence. n CONCLUSIONS FA supplementation of 5 and 30 mg per week was associated with similar tolerability of methotrexate in RA patients. However, folic acid supplementation of 30 mg per week was associated with lower efficacy of methotrexate compared to folic acid supplementation of 5 mg per week in real world settings.
